2                                               ATTRACTIONS.                                    [ART. 3
It is convenient to use different systems of units for different purposes. The astronomical units should be used in analytical investigations. In any numerical applications we may choose such units of space and time as we may find convenient, and then introduce into our formulae the factor K with its appropriate value.
It may be noticed that in using different units for different purposes we are following the analogy of other mathematical sciences. In practical trigonometry we measure angles in degrees, in theoretical trigonometry we adopt that unit by which our analytical formulae are most simplified. Also in algebra we have one base in logarithms for use in calculations and another for theoretical investigations; and so on through all the sciences.
2.    Numerical estimate.    To obtain a numerical estimate of the magnitude of the force of attraction, we must determine by experiment the mutual attraction of some two bodies.    We may exhibit the result in either of two forms: (1) we may determine the value of K when the units of space, mass, &c. have  been chosen; (2) we may determine the magnitude of the astronomical unit of mass by expressing it as a multiple of some other known mass.
The two bodies on which the experiment should be tried are obviously the earth and some body at its surface. Regarding the •earth as a sphere, whose strata of equal density are concentric spheres, it will be shown further on that its attraction on all external bodies is the same as if its whole mass were collected into a particle and placed at its centre. If then m be the mass of the earth and a its radius, the acceleration of a body at its surface is /cm/a2. Let g be the acceleration actually produced by the attraction of the earth on any body placed at its surface. We thus form the equation /cm/a2 = g.
Several experiments have been made to determine the mean density of the earth. One of these is the Cavendish experiment, but there have been others conducted on different plans. The result is that the mean density has been variously estimated to be from 5| to 6 times that of water. According to Baily's repetition of the Cavendish experiment the ratio is 5*07. Representing this ratio by /3, we learn that the attraction of a sphere of water, of the same size as that of the earth, will produce in a body, placed at its surface, an acceleration equal to g//3.
3.    To find the value of K when the units of space, mass, and time are the etreTfl^                  the second.   Since the mass of a cubic centimetre of
water is one gramme nearly, the mass m of a sphere of water of the same size as the earth is %ira3 grammes, where the radius a is measured in centimetres.    By

